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The failed back syndrome refers to patients with intractable (chronic) back pain and sciatica who have failed to improve despite numerous courses of physiotherapy and surgical procedures designed to release compression of nerve roots. Many of these patients have had multiple operations on the back as well as several myelograms and arachnoiditis may well complicate the condition.
In order to put this problem in perspective it is well to recall the natural history of chronic backache and sciatica. Nachemson' has indicated that some 90% of patients with acute lumbago return to work in six weeks and 60% return in one week. It is the experience of most authorities that whatever treatment is given patients will get better in the acute stage. Hakelius2 compared the longterm results of patients treated surgically for sciatica with those treated conservatively and found that there was no difference in the groups.
Green3 showed that only 7-12% of patients require surgery for sciatica with a very high proportion of successes. Shannon and Paul4 showed that only 2% of males and 6% of females suffered severe intractable pain following laminectomy. However repeated surgery has a very bad record. Nachemson' has pointed out that with a third procedure there is only a 5% chance of success and Selecki et al. 5 found that only 8% of patients with multiple operations had a satisfactory result. Kirkaldy-Willis et al. 6 reviewed the common causes of failure after surgery for intractable back pain and found that wrong level lesions and the wrong operation accounted for the majority of cases. In particular, he drew attention to the lateral root canal stenotic lesion which is commonly missed. In this condition the nerve root is compressed by bone in the lateral canal. Leg pain is commonly more severe than back pain and classically relieved by forward flexion. These are the patients who are grossly limited in walking, particularly uphill, but can ride a bicycle for long distances without pain.
Young and Wynn Parry7 reviewed 146 patients suspected of suffering from root canal lesions who were referred for electromyographic studies. Positive electromyographic findings predicted compression of nerve roots in a high proportion ofpatients. Clinically, the characteristics were: chronic low back pain and sciatica, commonly with nocturnal pain; pain in the foot; variable sensory loss; diminution of straight leg raising in only %; and in % no physical signs at all.
Myelography is often unhelpful in this condition because the abnormality is in the so-called hidden zone where the dye cannot reach behind the lamina. It was hoped that the CAT scan would be diagnostic but in a large series, abnormal scans were reported in 35% of asymptomatic patients8. Although the CAT scan shows structural changes these may or may not be causing symptoms. Electromyography has proved of most value in the assessment of this lesion for it provides a dynamic study of the lower motor neurone and can provide evidence of active denervation.
Denervation is sought by looking for fibrillation and giant motor units in three muscles supplied by each nerve root, and by measuring the ankle reflex latency to assess slowing across the first sacral root. Neuropathy is routinely excluded by measuring motor and sensory conduction in the leg.
In a prospective study9 it was shown that electromyography (EMG) had a 95% accuracy in diagnosing the lateral stenotic lesion, whereas clinical accuracy was 60% and myelography was only 40% accurate. Electromyography was particularly helpful where there were two roots involved, the proportion of successes reaching 85%, with clinical and myelographic success at only 30%. Therefore, it is imperative when seeing a patient with intractable back pain and sciatica to make sure that a lesion in the bony canal has not been missed, which would be susceptible to decompression by undercutting facetectomy. Getty'0"'1 has shown that an 85% success rate can be expected from this procedure despite previous unsuccessful surgery in the form of laminectomy, though reported follow-up has only been two years. It is certain that a number of such patients do relapse in time and present a difficult problem in rehabilitation.
Why do a proportion of patients who have had the correct operation by an experienced surgeon to decompress nerve roots entrapped in the bony canal still show severe symptoms? Surgeons describe the so-called 'battered root syndrome' a thick white scarred root seen at operation and these patients tend to do badly, whereas those in which the nerve root is swollen and pink, and presumably acutely compressed, do much better. Profound changes occur in the peripheral nerve, the nerve root, dorsal root ganglion and in the spinal cord as a result of prolonged nerve root compression. In a long series of experimental studies Wall and his collaborators'2 have drawn our attention to the multiple changes that occur after nerve damage. Nerve sprouts are the seat of ectopic discharges and are highly sensitive to pressure and circulating noradrenalin. Dorsal root ganglia when compressed produce abnormal high frequency discharges. These in turn produce profound central changes in laminas 1 and 5 in the dorsal horn. Cells now respond to inputs to which they are normally inexcitable, collateral sprouting occurs such that abnormal electrical circuits result. Howe'3 and his group produced in cats chronic demyelinating lesions of the dorsal root ganglion. They showed that slight mechanical pressure or tension would produce prolonged high frequency discharges lasting minutes or hours in the dorsal horn. They also imitated the effect of straight leg raising or forward flexion by leading a thread out through the skin and putting slight tension on it in the awake animal. This also produced prolonged high frequency discharges. Thus, profound central and peripheral effects are produced from chronic nerve damage and it is most likely that these are the cause of intractable pain despite the correct operation for nerve root decompression. There are other causes of chronic back pain such as osteoarthritis of the facetal joints, chronic ligament scarring, muscular insufficiency, and arachnoiditis, and it is not to be expected that one single modality will be successful in relieving pain in such patients. The approach must be multifacetal.
For some years we have been operating a Rehabilitation Service for chronic back pain at the Royal National Orthopaedic Hospital. Our rehabilitation unit comprises 32 mini-care beds (16 male, 16 female). Patients are admitted for a full assessment by all members ofthe multidisciplinary rehabilitation team; physiotherapists, occupational therapist, nurse, social worker, clinical psychologist and resettlement officer.
On admission each patient is fully reassessed to make sure, firstly, that no underlying condition has been overlooked, such as metabolic, infective or malignant disease. Secondly, to ensure that the lateral canal stenotic lesion has not been missed. This involves electromyographic studies, together with CAT scans in certain cases. Thirdly, a careful examination is done to detect any obvious trigger spots which might respond to injection of local anaesthetic and steroid, and occasionally can produce permanent relief. In the past we have tried epidural injections for patients with intractable sciatica but have been so disappointed that this has been abandoned. In 22 consecutive cases, 20 were complete failures and in 2, only temporary relief was produced. In the rare case where marked hyperpathia in the L5 or S1 distribution in the leg is present, guanethidine blocks are tried and again just occasionally this may be helpful.
Each therapist independently assesses the patient's problems and at the team conference an attempt is made to establish the exact cause or causes of symptoms, and the degree to which social, economic and psychological factors are relevant. Realistic goals are then set with the agreement of the patient and his family. Patients then undergo a comprehensive rehabilitation programme for 6 hours a day, 5 days a week, going home at weekends. The average stay is 3 weeks.
The role of the physiotherapist The physiotherapist stresses a progressive programme of exercises to mobilize stiffjoints, build up spinal and abdominal muscle power and to educate the patient in back discipline. She institutes a full trial of transcutaneous nerve stimulation, applying the electrodes in many different positions with variation of pulse rate, duration and amplitude, for many hours a day for at least 2 weeks. The patient is encouraged to record the effects in a daily pain diary14.
The single most useful physical modality that we have found in the management of intractable back pain has been transcutaneous nerve stimulation and it is vital that this most valuable treatment is correctly used. Far too often we have found patients referred from pain clinics who have been offered a stimulator with scant or no instructions on how it should be used and often a suggestion that it should be used for an hour or two and abandoned ifunhelpful.
The role of the occupational therapist The occupational therapist makes objective measures of function including activities of daily living, activities at work, time spent sitting, standing and walking. This involves a detailed assessment of the patient's lifestyle. Together with the patient, goals of treatment are set out specifying exactly what activities the patient wishes to pursue. Treatment is then directed towards these goals.
Inappropriate symptoms and signs
A number of our patients have presented with so-called functional or inorganic signs which Waddell et aL15 have termed inappropriate symptoms and signs. These include whole leg pain, whole leg numbness, whole leg giving-way, complete lack of painfree intervals, and intolerance of any treatment. Inappropriate signs include superficial non-anatomic tenderness, simulation of pain by axial rotation, distraction allowing painless flexion ofthe spine in sitting from lying, yet straight leg raising being grossly restricted by pain, cog wheel weakness, stocking sensory disorder, over-reaction with verbalization, grimacing, tremor, collapse and sweating. In all such of our patients there has been an organic basis to the symptoms as well as these inappropriate signs and symptoms. Some patients have presented with frank paralysis, the commonest being a complete foot drop or a complete paralysis below the knee. The 'functional' nature can be demonstrated to the patient by stimulating the appropriate nerves and showing strong contraction in the muscles that they supply. The demonstration of normal conduction is greeted with enthusiasm and it is explained that the nerves and muscles are intact, that the problem is due to a block to transmission of the nervous impulse in the central nervous system, and that treatment can release this block'6.
A progressive programme of biofeedback, hydrotherapy and dry land exercises is started. Objectives are limited to slow, but steady gains. Dramatic results are not expected, indeed are discouraged. Full recovery is expected in about six weeks. We have been impressed with how well such patients do and how important it is not to reject such patients from a rehabilitation programme on the grounds that they are either malingering or psychiatrically disturbed. Five out of 6 patients with complete foot-drop regained complete function in 4 weeks' treatment.
Drugs
Most patients are on large doses of analgesic drugs, some on a veritable pharmacopoeia being reduced to an almost zombie-like state. A remarkable improvement in the patients' pain and general attitude is achieved by withdrawing all drugs. Most patients indeed find that analgesic drugs are singularly useless for this type of pain. If there is a clear paroxysmal element to the pain then carbamazepine and its analogues are well worth trying, but it has to be said that only a few patients in our series have responded. Occasionally patients respond to the centrally acting drugs such as the antidepressants and we have had some success in a few patients with Triptafen.
Results
In the last 5 years, 101 patients with chronic intractable back pain have been admitted to our rehabilitation service and we have a follow-up of a minimum of 2 years. Seventy-two of these patients previously had surgery in the form of laminectomy or relief of canal root stenosis or both, without relief of symptoms. Forty of these patients obtained complete or substantial relief of pain such that they were able to live a virtually normal life. There was no difference in the duration of symptoms between those who were improved and those who did not improve, the average length of symptoms being 10.3 years in each group. Thirteen per cent ofthose who improved were able to return to workmost series reporting the results of this type of comprehensive rehabilitation programme for intractable back pain, stress the disappointing percentage of patients who can return to work. A realistic outcome measure is the ability to live a reasonable and fulfilling life. Ofthe patients treated conservatively in whom surgery was contraindicated, 18 out of 29 improved. In both the patients that improved with rehabilitation who had had previous surgery and those treated conservatively, the most succesfl physical modality was transcutaneous electrical stimulation giving substantial or complete relief in 60%. The next most successful physical treatment was an intensive rehabilitation programme to improve muscle power and joint movement. Twenty-eight per cent ofthose treated conservatively found an exercise programme helpful. Interestingly, one-third of the patients in both the surgically and conservatively treated group who improved with the rehabilitation programme had functional or inappropriate symptoms and signs.
We have thus been able to help some 60% ofpatients with intractable back pain of many years duration with an intensive rehabilitation programme. This is very similar to the results published from other back programmes of this sort. Therefore, 40% of patients remain, for whom the programme has failed and who are left with intractable back pain and sciatica. It is for these patients that an operant conditioning or behavioural therapy approach has been adopted as described originally by Fordyce'7 in 1969. Fordyce drew attention to the effects of chronic pain on behaviour in which patients subconsciously achieve a variety of rewards though remaining in chronic painthus unpleasant situations at work or round the house are avoided and the whole family becomes dependent on the patient's invalidity.
Following the failure of an intensive rehabilitation programme as described, it is explained to the patient that medicine in the form of physiotherapy, drugs, or surgery has nothing more to offer, but that much can be done to help the patient to live a more fulfulling life. The programme emphasizes achievements and disregards pain complaining. Thus a gradually progressive rehabilitation programme, increasing up-time, increasing walking and standing, and achievement of specific tasks in the workshops, occupational therapy department, physiotherapy department and the ward are srssed. Careful charts are kept ofprogressive increases in function, and each gain is praised by all members of the team.
It is vital that the family are intimately involved with this programme for if the patient spends five days being encouraged to achieve and maintain goals, with pain behaviour being disregarded, and then goes home at the weekends and is cosseted by his family, the programme will fail. All behaviour modification programmes stress the objectives as being increased physical activity to normal levels appropriate to the age and sex, the reduction or elimination of medieation, and the return of the patient to a satisfinglifestyle with his family. Family interactions are altered so that pain is no longer used to control relationships, dependency on the medical profession is eliminated, attitudes to health care are changed and pain complaining decreases. LintonI8 has recently reviewed 30 behavioural programmes recorded in the literature and shown that such programmes succeed in reducing the patient's dependence on medication and increasing his physical activity. On a long term basis some patients may even notice reduction or even complete elimination of pain, but as Fordyce17 has repeatedly emphasized this is not the object of the treatment programme. For those patients who have failed to achieve substantial relief from our inpatient rehabilitation programme, they are admitted on a subsequent occasion to a specific behaviour conditioning programme which is master-minded by the psychologist and in which the doctors play little or no part. It is too early to report the long-term results, but it is clear that a significant number of patients respond to this technique.
Conclusions
We have presented a group of patients suffering from severe intractable pain all with undoubted organic pain, some with additional so-called 'functional' features of learned illness behaviour. We emphasize the multiplicity of causes of symptoms and the importance of diagnosing nerve root damage by bony entrapment in the lateral canal. We stress the importance of not denying treatment to a patient simply because he has 'fimctional' or 'hysterical' features, for such patients can do extremely well.
Sixty per cent ofpatients can be expected to respond to a comprehensive and intensive rehabilitation programme co-ordinating the skills ofphysiotherapist, occupational therapist, social worker, psychologist and nurse. Those who do not respond to this programme can often be helped by a behaviour conditioning programme wherein patients are helped to understand the nature of their problem, to learn coping strategies and to take a positive view of daily living.
Finally, we pose the following questions. Are patients waiting too long for surgery to relieve root compression? If there is evidence of root damage the sooner it is decompressed the better. Against this one has to put the natural history of acute backache and sciatica to improve in time irrespective oftreatment2. Fine judgement is required; but we believe that once there is clear evidence of nerve root compression and the patient does not respond to conservative treatment, serious consideration should be given to early surgery. Are patients always receiving the right operation? Patients are still being treated by laminectomy when they need the lateral canal decompressed. Are we doing enoughto notice early and arrest the development of learned illness behaviour? Do we always see the patient as a whole in his family surroundings and understand the pressures and factors that may make for the entrenchment of this learned illness behaviour?
